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(57) ABSTRACT

A fixing device according to one aspect of the present disclo-
sure includes a fixing belt, a pressure member, a heating
member, a pressing member, and a heat source. The fixing
belt is rotational. The pressure member is rotational and is
brought into press-contact with the fixing belt to form a fixing
nip. The heating member is rotational and is disposed to
interpose the fixing belt between the heating member and the
pressure member. The pressing member is disposed to inter-
pose the fixing belt between the pressing member and the
pressure member and presses the fixing belt toward the pres-
sure member side. The heat source is disposed radially inside
the fixing belt and radially outside the heating member. Radi-
ant heat radiated from the heat source directly reaches the
fixing belt, the heating member, and the pressing member.

8 Claims, 7 Drawing Sheets
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1
FIXING DEVICE AND IMAGE FORMING
APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

This application is based upon and claims the benefit of
priority from Japanese Patent Application No. 2014-037657
filed on Feb. 28, 2014, the entire contents of which are incor-
porated herein by reference.

BACKGROUND

The technology of the present disclosure relates to a fixing
device that fixes a toner image on a recording medium and an
image forming apparatus provided with the fixing device.

Conventionally, electrophotographic image forming appa-
ratuses such as a copy machine and a printer are provided with
fixing devices that fix a toner image on a recording medium
such as a sheet. Among such fixing devices, there is a fixing
device employing a belt fixing system. In the belt fixing
system, a fixing belt and a pressure member (for example, a
pressure roller) are brought into press-contact with each other
to form a fixing nip.

As an image forming apparatus of the belt fixing system,
for example, there is disclosed a fixing device provided with
a fixing belt rotatably provided, a pressure member brought
into press-contact with the fixing belt to form a fixing nip, a
heating member disposed to interpose the fixing belt between
the pressure member and the heating member, a pressing
member disposed to interpose the fixing belt between the
pressure member and the pressing member, and a heating
source (for example, a halogen lamp) disposed radially inside
the heating member.

SUMMARY

A fixing device according to one aspect of the present
disclosure includes a fixing belt, a pressure member, a heating
member, a pressing member, and a heat source. The fixing
belt is rotatably. The pressure member is rotational and is
brought into press-contact with the fixing belt to form a fixing
nip. The heating member is rotational and is disposed to
interpose the fixing belt between the heating member and the
pressure member. The pressing member is disposed to inter-
pose the fixing belt between the pressing member and the
pressure member and presses the fixing belt toward the pres-
sure member side. The heat source is disposed radially inside
the fixing belt and radially outside the heating member. Radi-
ant heat radiated from the heat source directly reaches the
fixing belt, the heating member, and the pressing member.

An image forming apparatuses according to one aspect of
the present disclosure is provided with the aforementioned
fixing device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic view illustrating an outline of a
printer according to a first embodiment.

FIG. 2 is a sectional view illustrating a fixing device
according to a first embodiment.

FIG. 3 is a perspective view illustrating a fixing device
according to a first embodiment.

FIG. 4 is a perspective view illustrating a fixing device
according to another embodiment.

FIG. 5 is a sectional view illustrating a fixing device
according to a second embodiment.
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FIG. 6 is a sectional view taken along line VI-VI of FIG. 5.
FIG. 7 is a sectional view illustrating a fixing device
according to another embodiment.

DETAILED DESCRIPTION
First Embodiment

Firstly, an entire configuration of a printer 1 (an image
forming apparatus) will be described with reference to FIG. 1.

The printer 1 is provided with a box-shaped printer body 2,
and a sheet feeding cassette 3 is accommodated in a lower
portion of the printer body 2 to accommodate sheets (record-
ing medium), and a sheet discharge tray 4 is provided on an
upper surface of the printer body 2. On the upper surface of
the printer body 2, an upper cover 5 is mounted at a lateral side
of'the sheet discharge tray 4 so as to be openable and closable,
and a toner container 6 is accommodated below the upper
cover 5.

In an upper portion of the printer body 2, an exposure unit
7 including a laser scanning unit (LSU) is disposed below the
sheet discharge tray 4, and an image forming unit 8 is pro-
vided below the exposure unit 7. A photosensitive drum 10
serving as an image carrying member is rotatably provided in
the image forming unit 8, and a charger 11, a developer 12, a
transfer roller 13, and a cleaning device 14 are disposed
around the photosensitive drum 10 along a rotation direction
(referring to an arrow X of FIG. 1) of the photosensitive drum
10.

The printer body 2 is provided therein with a sheet convey-
ance path 15. A sheet feeding unit 16 is provided at an
upstream end of the conveyance path 15, a transfer unit 17
including the photosensitive drum 10 and the transfer roller
13 is provided at a midstream portion of the conveyance path
15, a fixing device 18 is provided at a downstream portion of
the conveyance path 15, and a sheet discharge unit 19 is
provided at a downstream end of the conveyance path 15. An
inversion path 20 for duplex printing is formed below the
conveyance path 15.

Next, an image forming operation of the printer 1 having
such a configuration will be described.

When the printer 1 is powered on, various parameters are
initialized, and initial setting such as temperature setting of
the fixing device 18 is performed. Then, when image data is
input from a computer and the like connected to the printer 1
and a print start instruction is made, an image forming opera-
tion is performed as follows.

First, after the surface of the photosensitive drum 10 is
charged by the charger 11, exposure corresponding to the
image data is performed for the photosensitive drum 10 by
laser light (referring to a two-dot chain line P of FIG. 1) from
the exposure unit 7, so that an electrostatic latent image is
formed on the surface of the photosensitive drum 10. Then,
the developer 12 develops the electrostatic latent image to a
toner image by a toner.

On the other hand, a sheet taken out from the sheet feeding
cassette 3 by the sheet feeding unit 16 is conveyed to the
transfer unit 17 at the same timing as that of the aforemen-
tioned image forming operation, so that the toner image on
the photosensitive drum 10 is transferred to the sheet in the
transfer unit 17. The sheet with the transferred toner image is
conveyed to a downstream side in the conveyance path 15 and
enters into the fixing device 18, so that the toner image is fixed
to the sheet in the fixing device 18. The sheet with the fixed
toner image is discharged to the sheet discharge tray 4 from
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the sheet discharge unit 19. In addition, a toner remaining on
the photosensitive drum 10 is collected by the cleaning device
14.

Next, the fixing device 18 will be described in detail with
reference to FIG. 2 and FIG. 3. Hereinafter, for the purpose of
convenience, a paper surface in FIG. 2 is set as a front side of
the fixing device 18. An arrow Y of FIG. 2 indicates a sheet
conveyance direction. An arrow Fr appropriately illustrated in
each drawing indicates the front side of the fixing device 18.

As illustrated in FIG. 2 and FIG. 3, the fixing device 18
includes a fixing frame 21 (not illustrated in FIG. 2), a fixing
belt 22 provided in an upper portion of the fixing frame 21, a
pressure roller 23 (a pressure member) provided in a lower
portion of the fixing frame 21, a heating roller 24 (a heating
member) disposed radially inside the fixing belt 22, a pressing
member 26 disposed radially inside the fixing belt 22 and at
the right side of (radially outside) the heating roller 24, and a
heater 27 (a heat source) disposed radially inside the fixing
belt 22 and at the right side of (radially outside) the heating
roller 24 similarly to the pressing member 26.

As illustrated in FIG. 3, the fixing frame 21 includes an
upper frame 32 and a lower frame 33. The upper frame 32 is
provided ascendably/descendably with respect to the lower
frame 33.

The upper frame 32 of the fixing frame 21 includes a pair of
front and rear upper base plates 34 extending in the vertical
direction. The upper end portions of the pair of front and rear
upper base plates 34 are connected to each other by a connec-
tion frame 35. Lower end portions of a pair of right and left
coil springs 36 (urging members) abut the upper surface of
each upper base plate 34. The coil springs 36 urge the upper
frame 32 downward (to the lower frame 33 side). A support
piece 37 is fixed to an outer surface of each upper base plate
34. A mounting groove 38 is recessed at a center portion in the
right and left direction of the support piece 37.

The lower frame 33 of the fixing frame 21 includes a pair of
front and rear lower base plates 41 extending in the vertical
direction. The lower portions of the pair of front and rear
lower base plates 41 are connected to each other by a connec-
tion plate 42. Guide plates 43 are fixed to both right and left
edge portions of the connection plate 42. Each guide plate 43
is bent inward in the right and left direction and extends to the
lateral side of the pressure roller 23. A bearing plate 44 is fixed
to an outer surface of each lower base plate 41.

The fixing belt 22 has a cylindrical shape long in the front
and rear direction. That is, in the present embodiment, the
front and rear direction is the axial direction of the fixing belt
22. The fixing belt 22 has flexibility. The fixing belt 22 is
urged downward (to the pressure roller 23 side) by the afore-
mentioned coil springs 36.

As illustrated in FIG. 2, the fixing belt 22 is laid over the
heating roller 24 and the pressing member 26 in the state in
which an upper portion of the fixing belt 22 is loosened. The
fixing belt 22 is rotatably provided. An arrow A of FIG. 2
indicates the rotation direction of the fixing belt 22.

The fixing belt 22, for example, has a diameter of 24 mm.
The fixing belt 22, for example, includes a base layer, an
elastic layer circumferentially provided on the base layer, and
arelease layer for covering the elastic layer. The base layer of
the fixing belt 22, for example, is made of PI (polyimide)
having a thickness of 50 um. The elastic layer of the fixing
belt 22, for example, is made of silicone rubber having a
thickness 0of200 um. The release layer of the fixing belt 22, for
example, is made of PFA coating having a thickness of 10 pm.
In addition, in each diagram, the layers (the base layer, the
elastic layer, and the release layer) of the fixing belt 22 are not
particularly distinguished from one another.

5

10

15

20

25

30

35

40

45

50

55

60

65

4

The pressure roller 23 has a columnar shape long in the
front and rear direction. As illustrated in FIG. 3 and the like,
the pressure roller 23 is disposed at the lower side (radially
outside) of the fixing belt 22. Both front and rear end portions
of'the pressure roller 23 are pivotally supported to each bear-
ing plate 44 of the lower frame 33. In this way, the pressure
roller 23 is rotatably supported to the lower frame 33. A
transmission gear 51 is fixed to a rear end portion of the
pressure roller 23. The transmission gear 51 is connected to a
driving source 52 such as a motor. With such a configuration,
the driving source 52 is connected to the pressure roller 23 via
the transmission gear 51, so that the rotation of the driving
source 52 is transferred to the pressure roller 23 via the
transmission gear 51 and thus the pressure roller 23 is rotated.
That is, the pressure roller 23 is configured to be rotated by the
driving source 52.

As illustrated in FIG. 2, the pressure roller 23, for example,
includes a columnar (solid) core 53 and an elastic layer 54
circumferentially provided on the core 53. The core 53 of the
pressure roller 23, for example, is made of metal such as
aluminum. The elastic layer 54 of the pressure roller 23, for
example, is made of foamed silicone rubber having a diameter
of 20 mm, a thickness of 5 mm, and hardness of 44°. The
elastic layer 54 of the pressure roller 23 has a coefficient of
friction higher than that of the core 53 of the pressure roller
23.

The heating roller 24 has a cylindrical shape long in the
front and rear direction. The heating roller 24 is disposed to
interpose the fixing belt 22 between the heating roller 24 and
the pressure roller 23. The heating roller 24, for example,
includes a base layer 61 and a coating layer 62 for covering
the base layer 61. The base layer 61 of the heating roller 24,
for example, is made of aluminum having a diameter of 15
mm and a thickness of 1 mm. The coating layer 62 of the
heating roller 24, for example, is made of a fluorine resin, PI
(polyimide), ceramic-based material and the like, and has a
coefficient of friction higher than that of the base layer 61 of
the heating roller 24. The coating layer 62 of the heating roller
24 contacts with an inner peripheral surface of the fixing belt
22.

Both front and rear end portions of the heating roller 24 are
pivotally supported to the support pieces 37 of the upper
frame 32 (referring to FIG. 3) via bearings (not illustrated). In
this way, the heating roller 24 is supported to the upper frame
32 so as to rotate about a rotating shaft S (referring to FIG. 3)
extending in the front and rear direction. That is, in the present
embodiment, the front and rear direction indicates the rota-
tion shaft direction of the heating roller 24.

The pressing member 26 (referring to FIG. 2) has a shape
long in the front and rear direction. The pressing member 26,
for example, is made of metal such as aluminum, SUS, and
iron or a heat-resistant resin such as PI (polyimide). Both
front and rear end portions of the pressing member 26 are
fixed to each upper base plate 34 of the upper frame 32
(referring to FIG. 3). In this way, the pressing member 26 is
supported to the upper frame 32.

As illustrated in FIG. 2, the pressing member 26 includes a
pressing section 71, a guide section 72 bent upward from a
right end portion (an end portion of an upstream side in the
sheet conveyance direction) of the pressing section 71, and a
bending section 73 bent to the left side (a downstream side in
the sheet conveyance direction) from an upper end portion (a
side separated from the pressure roller 23) of the guide section
72. A boundary portion between the pressing section 71 and
the guide section 72 and a boundary portion between the
guide section 72 and the bending section 73 do not have edges
and are curved.
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The pressing section 71 is disposed to interpose the fixing
belt 22 between the pressure roller 23 and the pressing section
71. The pressing section 71 presses down the fixing belt 22 (to
the pressure roller 23 side). The pressing section 71 is curved
in an arc shape along an outer peripheral surface of the pres-
sure roller 23.

A sheet member (not illustrated) is interposed between the
pressing section 71 and the inner peripheral surface of the
fixing belt 22. The sheet member, for example, is made of a
low friction material such as a glass cloth sheet, and has a
coefficient of friction lower than that of the pressing member
26. The surface of the sheet member is subjected to coating by
a fluorine resin such as PFA.

The guide section 72 extends linearly along the substan-
tially vertical direction. The guide section 72 contacts with
the inner peripheral surface of the fixing belt 22 and slidably
supports the fixing belt 22.

The bending section 73 has a length shorter than those of
the pressing section 71 and the guide section 72. The bending
section 73 is separated from the inner peripheral surface of the
fixing belt 22.

The heater 27 has a shape long in the front and rear direc-
tion. The heater 27, for example, is comprised of a halogen
heater of 800 W. The heater 27 is configured to generate heat
by conduction and to radiate radiant heat.

The heater 27 is disposed between the heating roller 24 and
the pressing member 26. A lower side (the pressure roller 23
side) of the heater 27 is covered with the pressing section 71
of'the pressing member 26. A right side (the upstream side in
the sheet conveyance direction) of the heater 27 is covered
with the guide section 72 of the pressing member 26. A left
side (the downstream side in the sheet conveyance direction)
of'the heater 27 is covered with the heating roller 24. An upper
side of the heater 27 is covered with the heating roller 24 and
the pressing member 26.

Theheater 27 is disposed at a left side (the downstream side
in the sheet conveyance direction) of a vertical line Z passing
through a left end portion (an end portion of the downstream
side in the sheet conveyance direction) of the bending section
73 of the pressing member 26. As apparent from this configu-
ration, the heater 27 is disposed at a left side (the downstream
side in the sheet conveyance direction) of the bending section
73 of the pressing member 26. Both front and rear end por-
tions of the heater 27 are engaged with the support pieces 37
of the upper frame 32 (referring to FIG. 3). In this way, the
heater 27 is supported to the upper frame 32.

As illustrated in FIG. 2, a fixing nip 90 is formed at a
press-contact portion of the fixing belt 22 and the pressure
roller 23. The fixing nip 90 includes a first nip portion 91, a
second nip portion 92 formed at a right side of the first nip
portion 91, and a third nip portion 93 formed between the first
nip portion 91 and the second nip portion 92.

The first nip portion 91 is formed at a part at which the
pressureroller 23 and the heating roller 24 interpose the fixing
belt 22 therebetween. The first nip portion 91 is backed up
from an inner side in the radial direction of the fixing belt 22
by the heating roller 24. A width of the first nip portion 91, for
example, is 1.5 mm.

The second nip portion 92 is formed at a part at which the
pressure roller 23 and the pressing section 71 of the pressing
member 26 interpose the fixing belt 22 therebetween. The
second nip portion 92 is backed up from the inner side in the
radial direction of the fixing belt 22 by the pressing section 71
of the pressing member 26. The second nip portion 92 is
provided on the upstream side of the first nip portion 91 in the
rotation direction (referring to the arrow A of FIG. 2) of the
fixing belt 22. The sum of force applied to the second nip
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portion 92 is larger than the sum of force applied to the first
nip portion 91. That is, force by which the pressure roller 23
and the pressing section 71 of the pressing member 26 inter-
pose the fixing belt 22 therebetween is larger than force by
which the pressure roller 23 and the heating roller 24 inter-
pose the fixing belt 22 therebetween. A width of the second
nip portion 92, for example, is 9 mm.

The third nip portion 93 is provided at a position corre-
sponding to a gap 94 formed between the lower end portion of
the heating roller 24 and the pressing section 71 of the press-
ing member 26. Therefore, the third nip portion 93 is not
backed up from the inner side in the radial direction of the
fixing belt 22. A width of the third nip portion 93, for example,
is 1.5 mm.

In the fixing device 18 configured as above, when a toner
image is fixed to a sheet, the driving source 52 is driven. As
described above, when the driving source 52 is driven, the
rotation of the driving source 52 is transferred to the pressure
roller 23 via the transmission gear 51, so that the pressure
roller 23 is rotated as indicated by an arrow B of FIG. 2. As
described above, when the pressure roller 23 is rotated by the
driving source 52, the fixing belt 22 is rotated by the rotation
of'the pressure roller 23 as indicated by the arrow A of FIG. 2.
Furthermore, as indicated by an arrow C of FIG. 2, the heating
roller 24 is rotated by the rotation of the fixing belt 22. In
addition, the fixing belt 22 is rotated toward the heating roller
24 side from the pressing member 26 side in the state in which
the fixing belt 22 has been interposed between the pressure
roller 23 and the heating roller 24.

Furthermore, when the toner image is fixed to the sheet, the
heater 27 is operated (is turned on). As described above, when
the heater 27 is operated, radiant heat is radiated from the
heater 27. A part of the radiant heat radiated from the heater
27 directly reaches the inner peripheral surface of the fixing
belt 22 as indicated by an arrow H1 of FIG. 2. In this way, the
fixing belt 22 is directly heated by the radiant heat radiated
from the heater 27.

A separate part of the radiant heat radiated from the heater
27 directly reaches the outer peripheral surface of the heating
roller 24 as indicated by an arrow H2 of FIG. 2. In this way,
the heating roller 24 is directly heated by the radiant heat
radiated from the heater 27. Accordingly, the fixing belt 22 is
heated by heat transfer from the heating roller 24.

A further separate part of the radiant heat radiated from the
heater 27 directly reaches the pressing section 71, the guide
section 72, and the bending section 73 of the pressing member
26 as indicated by an arrow H3 of FIG. 2. In this way, the
pressing member 26 is directly heated by the radiant heat
radiated from the heater 27.

In the state in which the fixing belt 22 has been heated by
the heater 27 together with the rotation of the fixing belt and
the pressure roller 23 as described above, the sheet passes
through the fixing nip 90. In this way, the toner image is
heated and pressed and is fixed to the sheet.

In the present embodiment, as described above, the fixing
belt 22 is directly heated by the radiant heat radiated from the
heater 27. Therefore, as compared with the case in which the
fixing belt 22 is heated only by the heat transfer from the
heating roller 24, it is possible to shorten a heating-up time of
the fixing belt 22, and to reliably fix a toner image to a sheet.

Furthermore, the pressing member 26 is directly heated by
the radiant heat radiated from the heater 27. Accordingly, the
temperature of the pressing member 26 is not easily reduced,
so that it is possible to suppress the heat of the fixing belt 22
from being taken away by the pressing member 26. There-
fore, it is possible to further shorten the heating-up time of the
fixing belt 22, and to more reliably fix a toner imageto a sheet.
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Furthermore, the lower side (the pressure roller 23 side) of
the heater 27 is covered with the pressing section 71 of the
pressing member 26, the right side (the upstream side in the
sheet conveyance direction) of the heater 27 is covered with
the guide section 72 of the pressing member 26, and the left
side (the downstream side in the sheet conveyance direction)
of the heater 27 is covered with the heating roller 24. When
such a configuration is employed, it is possible to ensure an
installation space of the heater 27 by a simple configuration.

Furthermore, the heater 27 is disposed at the left side (the
downstream side in the sheet conveyance direction) of the
bending section 73 of the pressing member 26. When such a
configuration is employed, the radiant heat radiated from the
heater 27 directly reach the fixing belt 22 easily. Therefore, it
is possible to further shorten the heating-up time of the fixing
belt 22, and to more reliably fix a toner image to a sheet.
Furthermore, the pressing member 26 has the bending section
73, so that it is possible to prevent the fixing belt from being
damaged by the upper end portion of the guide section 72, and
to smoothly lead the fixing belt 22 to the guide section 72 side.

Furthermore, in the present embodiment, the coating layer
62 of the heating roller 24 having a coefficient of friction
higher than that of the base layer 61 of the heating roller 24 is
brought into contact with the inner peripheral surface of the
fixing belt 22. When such a configuration is employed, it is
possible to strongly grip the fixing belt 22 by the pressure
roller 23 and the heating roller 24, and to drag the fixing belt
22 to the left side (the downstream side in the rotation direc-
tion of the fixing belt 22) in the first nip portion 91 of the fixing
nip 90. Accordingly, the fixing belt is stretched between the
first nip portion 91 and the second nip portion 92 of the fixing
nip 90, so that it is possible to effectively prevent bending or
buckling of the fixing belt 22 and to suppress image degrada-
tion.

Furthermore, the guide section 72 of the pressing member
26 contacts with the inner peripheral surface of the fixing belt
22 and slidably supports the fixing belt 22. When such a
configuration is employed, it is possible to heat the fixing belt
22 by the heat transfer from the guide section 72 as well as the
heat transfer from the pressing section 71 of the pressing
member 26, so that it is possible to improve the heating
efficiency of the fixing belt 22. Furthermore, it is possible to
smoothly lead the fixing belt 22 to the fixing nip 90.

In the present embodiment, the case in which the pressing
member 26 and the heater 27 are disposed at the right side (the
upstream side in the sheet conveyance direction) of the heat-
ing roller 24 has been described. On the other hand, in another
embodiment, the pressing member 26 and the heater 27 may
also be disposed at the left side (the downstream side in the
sheet conveyance direction) of the heating roller 24.

In the present embodiment, the case in which the transmis-
sion gear 51 is fixed to the pressure roller 23 and the driving
source 52 is connected to the pressure roller 23 via the trans-
mission gear 51 has been described. On the other hand, in
another embodiment, as illustrated in FIG. 4, the transmission
gear 51 may also be fixed to the heating roller and the driving
source 52 may also be connected to the heating roller 24 via
the transmission gear 51 and a gear train 95. In this case, when
the heating roller 24 is rotated by the driving source 52, the
fixing belt 22 and the pressure roller 23 are rotated by the
rotation of the heating roller 24.

In the present embodiment, the case in which the fixing belt
22 is urged to the lower side (the pressure roller 23 side) by the
coil springs 36 (the urging members) has been described. On
the other hand, in another embodiment, as illustrated in FIG.
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4, the pressure roller 23 may also be urged to the upper side
(the fixing belt 22 side) by the coil springs 36 (the urging
members).

Inthe present embodiment, the case in which the fixing belt
22 is laid over the heating roller 24 and the pressing member
26 in the state in which the upper portion of the fixing belt 22
is loosened has been described. On the other hand, in another
embodiment, the fixing belt 22 may also be laid over the
heating roller 24 and the pressing member 26 in the state in
which the upper portion of the fixing belt 22 is not loosened.

Inthe present embodiment, the case in which the base layer
of the fixing belt 22 is made of a resin (PI (polyimide)) has
been described. On the other hand, in another embodiment,
the base layer of the fixing belt 22 may also be made of metal
such as SUS and nickel.

In the present embodiment, the case in which the pressure
roller 23 includes the core 53 and the elastic layer 54 has been
described. On the other hand, in another embodiment, the
pressure roller 23 may also include a release layer for cover-
ing the elastic layer 54 in addition to the core 53 and the elastic
layer 54. The release layer of the pressure roller 23, for
example, is made of a PFA tube.

In the present embodiment, the case in which the heater 27
configured by a halogen heater is used as the heat source has
been described. However, in another embodiment, a carbon
heater, a ceramic heater and the like may also be used as the
heat source.

In the present embodiment, the case in which the configu-
ration of the present disclosure is applied to the printer 1 has
been described. However, in another embodiment, the con-
figuration of the present disclosure may also be applied to
other image forming apparatuses such as a copy machine, a
facsimile, and a multifunctional device.

Second Embodiment

Next, a fixing device 100 according to a second embodi-
ment of the present disclosure will be described with refer-
ence to FIG. 5 and FIG. 6.

As illustrated in FIG. 5, the fixing device 100 includes a
fixing frame 21 (not illustrated in FIG. 5), a fixing belt pro-
vided in an upper portion of the fixing frame 21, a pressure
roller 23 (a pressure member) provided in a lower portion of
the fixing frame 21, a heating roller 24 (a heating member)
disposed radially inside the fixing belt 22, a pressing member
26 disposed radially inside the fixing belt 22 and at the right
side of (radially outside) the heating roller 24, a heater 101 (a
heat source) disposed radially inside the fixing belt 22 and at
the right side (radially outside) of the heating roller 24 simi-
larly to the pressing member 26, and an auxiliary heater 102
(an auxiliary heat source) disposed radially inside the heating
roller 24. In addition, since configurations of the other ele-
ments, except for the fixing belt 22, the heater 101, and the
auxiliary heater 102, are similar to those of the first embodi-
ment, a description thereof will be omitted.

As illustrated in FIG. 6, the fixing belt 22 has a first sheet
passing area R1 and second sheet passing areas R2 provided
at both front and rear sides (except for the first sheet passing
area R1) of the first sheet passing area R1. The first sheet
passing area R1 indicates an area in which a sheet with a first
size (for example, a sheet with an AS size) passes. The second
sheet passing area R2 indicates an area in which a sheet with
a second size (for example, a sheet with an A4 size) having a
width wider than that of the sheet with the first size in the front
and rear direction passes. Since other configurations of the
fixing belt 22 are similar to those of the first embodiment, a
description thereof will be omitted.
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The heater 101 has a heating area L. The “heating area”
indicates an area having a function of radiating radiant heat. A
position of the heating area L of the heater 101 corresponds to
positions of the first sheet passing area R1 and the second
sheet passing areas R2 of the fixing belt 22 in the front and
rear direction. Since other configurations of the heater 101 are
similar to those of the “heater 27" of the first embodiment, a
description thereof will be omitted.

The auxiliary heater 102 is disposed at a left side (the
downstream side in the sheet conveyance direction) of the
heater 101. The auxiliary heater 102 has a heating area M. A
position of the heating area M of the auxiliary heater 102
corresponds to the position of the first sheet passing area R1
of'the fixing belt 22 in the front and rear direction. Since other
configurations of the auxiliary heater 102 are similar to those
of the heater 101, a description thereof will be omitted.

In the fixing device 100 configured as above, when a toner
image is fixed to the sheet with the first size, an operating time
of the auxiliary heater 102 is set to be longer than that of the
heater 101. For example, when the operating time of the
auxiliary heater 102 is set to 1, the operating time of the heater
101 is set to 0.3. Alternatively, when the operating time of the
auxiliary heater 102 is set to 1, the operating time of the heater
101 is set to 0. That is, the heater 101 is not operated.

As described above, when the operating time of the auxil-
iary heater 102 is set to be longer than that of the heater 101,
even though the sheet with the first size has captured heat
from the first sheet passing area R1, the excessive temperature
rise of the second sheet passing areas R2 with respect to the
first sheet passing area R1 does not occur easily. Accordingly,
it is possible to improve the productivity (the number of
fixable sheets per a constant time) when a toner image is fixed
to the sheet with the first size.

Furthermore, when the sheet with the first size is a heavy
sheet, since the sheet with the first size captures a large
amount of heat from the first sheet passing area R1 as com-
pared with the case in which the sheet with the first size is a
plain sheet or a thin sheet, the excessive temperature rise of
the second sheet passing arecas R2 with respect to the first
sheet passing area R1 occurs easily. However, when the afore-
mentioned configuration is used, even though the sheet with
the first size is a heavy sheet, it is possible to effectively
suppress the excessive temperature rise of the second sheet
passing areas R2 with respect to the first sheet passing area
R1. Therefore, it is possible to improve media adaptability
(adaptability to the thickness of a sheet).

On the other hand, in the fixing device 100 configured as
above, when a toner image is fixed to the sheet with the second
size, an operating time of the heater 101 is set to be longer
than that of the auxiliary heater 102. For example, when the
operating time of the heater 101 is set to 1, the operating time
of the auxiliary heater 102 is set to 0.3. Alternatively, when
the operating time of the heater 101 is set to 1, the operating
time of the auxiliary heater 102 is set to 0. That is, the auxil-
iary heater 102 is not operated. In this way, it is possible to
reliably fix the toner image to the sheet with the second size.

In the present embodiment, the auxiliary heater 102 dis-
posed radially inside the heating roller 24 is provided sepa-
rately from the heater 101. Accordingly, it is possible to
enhance a function of heating the fixing belt 22 by heat
transfer from the heating roller 24. Therefore, it is possible to
further shorten the heating-up time of the fixing belt 22, and
to more reliably fix a toner image to a sheet.

In the present embodiment, the case, in which the position
of the heating area L of the heater 101 corresponds to the
positions of the first sheet passing area R1 and the second
sheet passing areas R2 of the fixing belt 22 in the front and
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rear direction, and the position of the heating area M of the
auxiliary heater 102 corresponds to the position of the first
sheet passing area R1 of the fixing belt 22 in the front and rear
direction, has been described. On the other hand, in another
embodiment, the position of the heating area L of the heater
101 may also correspond to the position of the first sheet
passing area R1 of the fixing belt 22 in the front and rear
direction, and the position of the heating area M of the aux-
iliary heater 102 may also correspond to the positions of the
first sheet passing area R1 and the second sheet passing areas
R2 of the fixing belt 22 in the front and rear direction.

In the present embodiment, the case, in which the position
of the heating area L of the heater 101 corresponds to the
positions of the first sheet passing area R1 and the second
sheet passing areas R2 of the fixing belt 22 in the front and
rear direction, and the position of the heating area M of the
auxiliary heater 102 corresponds to the position of the first
sheet passing area R1 of the fixing belt 22 in the front and rear
direction, has been described. On the other hand, in another
embodiment, as illustrated in FIG. 7, the position of the
heating area L of the heater 101 may also correspond to the
positions of the second sheet passing areas R2 of the fixing
belt 22 in the front and rear direction, and the position of the
heating area M of the auxiliary heater 102 may also corre-
spond to the position of the first sheet passing area R1 of the
fixing belt 22 in the front and rear direction.

Inthe case of employing such a configuration, when a toner
image is fixed to the sheet with the first size, the auxiliary
heater 102 is operated. In this way, similarly to the present
embodiment, it is possible to suppress the excessive tempera-
ture rise of the second sheet passing areas R2 with respect to
the first sheet passing area R1. Accordingly, it is possible to
improve the productivity (the number of fixable sheets per a
constant time) when a toner image is fixed to the sheet with
the first size. On the other hand, when a toner image is fixed
to the sheet with the second size, both the heater 101 and the
auxiliary heater 102 are operated. In this way, it is possible to
reliably fix a toner image to the sheet with the second size.

In addition, in FIG. 7, the position of the heating area L of
the heater 101 corresponds to the positions of the second sheet
passing areas R2 of the fixing belt 22 in the front and rear
direction, and the position of the heating area M of the aux-
iliary heater 102 corresponds to the position of the first sheet
passing area R1 of the fixing belt 22 in the front and rear
direction. On the other hand, in further another embodiment,
the position of the heating area L. of the heater 101 may also
correspond to the position of the first sheet passing area R1 of
the fixing belt 22 in the front and rear direction, and the
position of the heating area M of the auxiliary heater 102 may
also correspond to the positions of the second sheet passing
areas R2 of the fixing belt 22 in the front and rear direction.

What is claimed is:

1. A fixing device comprising:

a fixing belt rotatably provided;

a pressure member brought into press-contact with the
fixing belt to form a fixing nip and rotatably provided;

a heating member disposed to interpose the fixing belt
between the pressure member and the heating member
and rotatably provided;

a pressing member disposed to interpose the fixing belt
between the pressure member and the pressing member
and pressing the fixing belt toward a side of the pressure
member; and

a heat source disposed radially inside the fixing belt and
radially outside the heating member,
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wherein radiant heat radiated from the heat source directly
reaches the fixing belt, the heating member, and the
pressing member.

2. The fixing device of claim 1, further comprising:

an auxiliary heat source disposed radially inside the heat-
ing member.

3. The fixing device of claim 2, wherein the fixing belt

comprises:

a first sheet passing area through which a recording
medium with a first size passes; and

a second sheet passing area provided outside the first sheet
passing area and through which a recording medium
with a second size having a width wider than a width of
the recording medium with the first size passes,

wherein one of the heat source and the auxiliary heat source
has a heating area corresponding to the first sheet pass-
ing area, and

a remaining one of the heat source and the auxiliary heat
source has a heating area corresponding to the first sheet
passing area and the second sheet passing area,

wherein, when a toner image is fixed to the recording
medium with the first size, an operating time of the one
of the heat source and the auxiliary heat source is set to
be longer than an operating time of the remaining one of
the heat source and the auxiliary heat source, and

when a toner image is fixed to the recording medium with
the second size, the operating time of the remaining one
of the heat source and the auxiliary heat source is set to
be longer than the operating time of the one of the heat
source and the auxiliary heat source.

4. The fixing device of claim 2, wherein the fixing belt

comprises:

a first sheet passing area through which a recording
medium with a first size passes; and

a second sheet passing area provided outside the first sheet
passing area and through which a recording medium
with a second size having a width wider than a width of
the recording medium with the first size passes,

wherein one of the heat source and the auxiliary heat source
has a heating area corresponding to the first sheet pass-
ing area, and
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a remaining one of the heat source and the auxiliary heat
source has a heating area corresponding to the second
sheet passing area,

wherein, when a toner image is fixed to the recording
medium with the first size, the one of the heat source and
the auxiliary heat source is operated, and

when a toner image is fixed to the recording medium with
the second size, both the heat source and the auxiliary
heat source are operated.

5. The fixing device of claim 1, wherein the pressing mem-

ber comprises:

apressing section pressing the fixing belt toward the side of
the pressure member;

a guide section bent toward a side separated from the
pressure member from an end portion of an upstream
side of the pressing section in a conveyance direction of
a recording medium,

wherein the side of the pressure member of the heat source
is covered with the pressing section,

an upstream side of the heat source in the conveyance
direction of the recording medium is covered with the
guide section, and

a downstream side of the heat source in the conveyance
direction of the recording medium is covered with the
heating member.

6. The fixing device of claim 5, wherein the pressing mem-

ber further comprises:

a bending section bent toward a downstream side in the
conveyance direction of the recording medium from an
end portion of the side of the guide section separated
from the pressure member,

wherein the heat source is disposed at a downstream side of
the bending section in the conveyance direction of the
recording medium.

7. The fixing device of claim 5, wherein the guide section
contacts with an inner peripheral surface of the fixing belt and
slidably supports the fixing belt.

8. An image forming apparatus including the fixing device
of claim 1.



